PHY202-001, Midterm exam, Feb 27, 2008
Student Name: ________________________ 

Physical constant:

electrical constant   
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Section 1. Multiple choice. Please circle the best answer (3 points each).

(1)

Complete the following statement: When an ebonite rod is rubbed with animal fur, the rod becomes negatively charged because
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Capacitors C1 and C2 are connected in parallel. The equivalent capacitance is given by:

A. C1C2/(C1 + C2)

B. (C1 + C2)/C1C2
C. 1/(C1 + C2)

D. C1/C2
E. C1 + C2
(11)

The sketch below shows cross sections of equipotential surfaces (black curves) between two charged conductors (gray shade). Various points on the equipotential surfaces near the conductors are labeled A, B, C, ∙∙∙, I.
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Two capacitors are identical except that one is filled with air and the other with oil. Both

capacitors carry the same charge. The ratio of the electric Fields Eair/Eoil is:

A. between 0 and 1

B. 0

C. 1

D. between 1 and infinity

(14)

A 20 F capacitor is charged to 200V. Its stored energy is:

(A). 400000 J

(B). 4 J

(C). 0.4 J

(D). 2000 J

(E). 0.1 J
Section 2.  Solve problems.  Please show any work where relevant.
(1) Two charges are placed on the x axis. One charge (q1[image: image16.png]
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+8.5 μC) is at x1[image: image18.png]
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+3.0 cm and the other (q2[image: image20.png]
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–21 μC) is at x2[image: image22.png]
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+9.0 cm. 

(a) (3 points) Find the magnitude of the net electric field at x[image: image24.png]
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0 cm.

(b) (3 points) Find the direction of the net electric field at x[image: image26.png]
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0 cm.

(c) (3 points) Find the net electric potential at x[image: image28.png]
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0 cm.

(d) (3 points) If the third charge particle q3[image: image30.png]
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+0.1 μC is placed at x[image: image32.png]
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0 cm, what would be the magnitude  and direction of electrostatic force on q3?

(2) An electric field given by  
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  pierces a Gaussian cube of edge length [image: image35.png]


 and positioned as shown in Figure (The magnitude 
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is in newtons per coulomb and the position x is in meters.) 
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(a) (3 points) What is the electric flux through the top face? What is the electric flux through the bottom face?

(b) (3 points) What is the electric flux through the left face? 

(c) (3 points) What is the electric flux through the right face? 

(d)  (3 points) What is the electric flux through the back face? What is the electric flux through the front face? 
(e) (3 points) What is the net electric flux through the cube?
(f) (3 points) Determine the net charge contained within the cube.

(3) An electric force moves a charge of +2.0[image: image38.png]
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10–3 C from point A to point B and performs 6.0[image: image40.png]
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10–2 J of work on the charge.
       (a) (3 points) What is the difference (UB[image: image42.png]


–[image: image43.png]


UA) between the electric potential energies of the charge at the two points?
       (b) (3 points) Determine the electric potential difference (VA[image: image44.png]
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VB) between the two points. 
       (c) (3 points) Is the direction of the electric field from A to B, or from B to A?
(4) In the figure below, a battery of potential difference V = 30 V is connected to a resistive strip of resistance R = 6.9 Ω.  The electrons move through the strip from one end to the other. 
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(a) (3 points) ) In which direction in the figure do the electrons move (upward or downward)?

(b) (3 points) How much energy is transferred to the thermal energy of the strip in 2 minutes?
(c) (3 points) If the current is uniform cross 5 mm2 in cross-sectional area of the strip, what is the magnitude of current density in the strip? 
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